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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain an IR cut filter having excellent 
heat resistance, light resistance, IR absorptivity, transmittance for 
visible rays or the like by forming a layer containing a specified 
diimonium salt compound. 

SOLUTION: This filter has a layer containing a diimonium salt 
compound having a skeleton structure expressed by formula I as a 
diimonium cation. In the compound, amino groups which may have 
substituents are bonded to each fourth position of four phenyl groups 
bonded to two quaternary nitrogen atoms, ant at least one of the four 
amino groups has a cyano- substituted alkyl group as a substitutent . 
As for the diimonium salt compound, for example, a compound expressed 
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by formula II is used. In the formula II, each ring A, B may have 1 
to 4 substituents, Rl to R8 are 1-8C substituents and at least one 
them is a cyano- substituted alkyl group, and the rest are alkyl 
groups, X is an anion, and n is an integer 1 or 2 . 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an IR cut filter 

having excellent heat resistance, light resistance, IR £X 

absorptivity, transmittance for visible rays or the like by _ I 

forming a layer containing a specified diimonium salt 

compound. 

SOLUTION: This filter has a layer containing a 
diimonium salt compound having a skeleton structure 
expressed by formula I as a diimonium cation. In the 
compound, amino groups which may have substituents 

are bonded to each fourth position of four phenyl groups /^^A!/*^. 
bonded to two quaternary nitrogen atoms, ant at least &*\*Y' W x \^*% 
one of the four amino groups has a cyano-substituted 
alkyl group as a substitutent. As for the diimonium salt 
compound, for example, a compound expressed by 

formula II is used. In the formula II, each ring A, B may have 1 to 4 substituents, R1 to R8 are 
1-8C substituents and at least one of them is a cyano-substituted alkyl group, and the rest are 
alkyl groups, X is an anion, and n is an integer 1 or 2. 



http://wwwl9.ipdl.inp^ 1 1/29/2007 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl anpitgojp/PAl/result/detail/main/wAAAmXa4vRDA41208151 IP 1 1/29/2007 



JP,2000-081511,A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the infrared cut filter excellent in the thermal resistance 
and lightfastness containing the G MONIUMU salt compound which has absorption in an infrared 
region. 
[0002] 

[Description of the Prior Art] Conventionally, the G MONIUMU salt compound which is an infrared 
absorption agent is widely used for a heat insulation film, sunglasses, etc. However, degradation takes 
place by light, heat-treatment at the time of manufacture, etc., and the thermal resistance of coloring 
matter itself and lightfastness pose a problem. 

[0003] Especially large-sized thin television examined briskly in recent years and PDP which attracts 
attention as a display gave off near infrared ray light, and the problem of making incorrect actuation 
cause was in the electronic equipment which uses near infrared ray remote control etc. Although the 
filter might be produced using near infrared ray absorption coloring matter, the compound which are 
points, such as the thermal resistance of coloring matter, lightfastness, a rate of infrared absorption, and 
light permeability, and is satisfied was not offered. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a situation, and the 
purpose of this invention is to offer the infrared cut filter which was [ permeability / thermal resistance, 
lightfastness, the rate of infrared absorption / light ] superior to the conventional thing. 
[0005] 

[Means for Solving the Problem] this invention persons completed this invention, as a result of trying 
hard wholeheartedly that a technical problem which was described above should be solved. That is, this 
invention is the following type (1) as a (1) G MONIUMU cation. 
[0006] 
[Formula 2] 




[0007] the amino group which may come out, may have the skeletal structure shown and may have the 
substituent in each of the 4th place of four phenyl groups combined with the two 4th class nitrogen - 
joining together -**** — this - at least one of the four amino groups as a substituent The infrared cut 
filter which has a layer containing the G MONIUMU salt compound with which it may have a cyano 
alkyl group and Rings A and B may have the substituent further, (2) An infrared cut filter given in (1) 
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whose a cyano alkyl group is a cyano (C1-C5) alkyl group, (3) (1) which the cyano alkyl group has 
combined with all the four amino groups, or an infrared cut filter given in (2), (4) It is related with an 
infrared cut filter given in (3) whose amino group which the cyano alkyl group has combined is a JI 
(cyano alkyl) amino group, and an infrared cut filter given in (4) whose (5) cyano alkyl group is a cyano 
propyl group. 
[0008] 

[Embodiment of the Invention] the amino group which the infrared cut filter of this invention may have 
the skeletal structure shown by the above-mentioned formula (1), and may have the substituent in each 
of the 4th place of four pheny l groups combined with the two 4th class nitrogen - joining together - 
****.. this at least one of the four amino groups is characterized by having as a substituent the G 
MONIUMU salt compound content layer which has a cyano permutation alkyl group. When a chemical 
formula shows the example of representation of such a G MONIUMU salt compound, it is as the 
following type (2). 
[0009] 
[Formula 3] 

< 

M 2 n " (2) 



[0010] In the formula (2), Rings A and B may have one to four substituents, respectively. Rl to R8 is 
the substituent of carbon numbers 1-8, at least one of them is a cyano permutation alkyl group, and the 
remainder is an alkyl group. Moreover, X is an anion and n is the integer of 1 or 2. 
[001 1] Even if it has one to four substituents to Ring A, it is not necessary to be. As a substituent which 
may be combined, a halogen atom, hydroxyl, an alkoxy group, a cyano group, and a low-grade alkyl 
group are raised, for example. As a halogen atom, a fluorine atom, a chlorine atom, a bromine atom, an 
iodine atom, etc. are mentioned, for example. As an alkoxy group, alkoxy groups of C1-C5, such as a 
methoxy group and an ethoxy radical, are mentioned, for example, and alkyl groups of C1-C5, such as a 
methyl group and an ethyl group, are mentioned as a low-grade alkyl group, for example. What A does 
not have the substituent preferably or is permuted by the halogen atom (especially a chlorine atom, a 
bromine atom), the methyl group, or the cyano group is desirable. As a substituent which can be 
permuted other than said amino group by ****Jb, a halogen atom, hydroxyl, an alkoxy group, a cyano 
group, and a low-grade alkyl group are raised. As a halogen atom, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom, etc. are mentioned, for example. Moreover, as an alkoxy group, alkoxy 
groups of C1-C5, such as a methoxy group and an ethoxy radical, are mentioned, for example, and alkyl 
groups of C1-C5, such as a methyl group and an ethyl group, are further mentioned as a low-grade alkyl 
group, for example. 

[0012] As for the substituent of Rl to R8, at least one is a cyano permutation alkyl group, and the 
remainder is the alkyl group of carbon numbers 1-8 (C1-C8). Branched-chain any are sufficient as an 
alkyl part also at the shape of a straight chain. Moreover, even if respectively the same, you may differ. 
As a cyano permutation alkyl group, for example A cyano methyl group, 2-cyano ethyl group, 3 -cyano 
propyl group, 2-cyano propyl group, 4-cyano butyl, 3-cyano butyl, 2-cyano butyl, 5-cyano pentyl 
radical, 4-cyano pentyl radical, 3-cyano pentyl radical, 2-cyano pentyl radical, Cyano permutation (Cl- 
C8) alkyl groups, such as 6-cyano hexyl group, 5-cyano hexyl group, 4-cyano hexyl group, 3-cyano 
hexyl group, and 2-cyano hexyl group, are mentioned, and the thing of 2-5 has the desirable carbon 
number of an alkyl part. Furthermore, a cyano propyl group is mentioned preferably. As an alkyl group 
which is a substituent of Rl to R8, a methyl group, an ethyl group, n-propyl group, an isopropyl group, 
n-butyl, sec-butyl, ter-butyl, a pentyl radical, a hexyl group, a heptyl radical, etc. are raised, for example 
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[0013] X is a univalent anion or a univalent divalent anion. In the case of a univalent anion, n is 2, and, 
in the case of a divalent anion, n is 1 . As a univalent anion, an organic-acid univalent anion, an inorganic 
univalent anion, etc. are raised, for example. As'an organic-acid univalent anion, for example Acetic- 
acid ion, lactic-acid ion, trifluoroacetic acid ion, Propionic-acid ion, benzoic-acid ion, an oxalate ion, 
succinic-acid ion, Organic carboxylic-acid ion, such as stearic acid ion, methansulfonic acid ion, 
Toluenesulfonic acid ion, naphthalene mono-sulfonic-acid ion, chlorobenzene sulfonic-acid ion, 
Nitrobenzene sulfonic-acid ion, the dodecylbenzenesulfonic acid ion, Organic sulfonic-acid ion, such as 
benzenesulfonic acid ion, ethane-sulfonic-acid ion, and trifluoro methansulfonic acid ion, Organic boric- 
acid ion, such as tetraphenyl borate ion and butyl triphenyl boric-acid ion, etc. is raised. Preferably 
Halogeno alkyl sulfonic-acid ion, such as trifluoro methansulfonic acid ion and toluenesulfonic acid ion, 
or alkylarylsulfonic acid ion is mentioned. 

[0014] As an inorganic univalent anion, for example Fluorine ion, a chlorine ion, bromine ion, Halogen 
ion, such as iodine ion, thiocyanic acid ion, hexafluoro antimonic acid ion, Perchloric acid ion, periodic 
acid ion, nitrate ion, tetrafluoroboric acid ion, Hexa fluorophosphoric acid ion, molybdic-acid ion, 
tungstic-acid ion, Titanic-acid ion, vanadium acid ion, phosphoric-acid ion, boric-acid ion, etc. are 
raised, and perchloric acid ion, iodine ion, tetrafluoroboric acid ion, hexa fluorophosphoric acid ion, 
hexafluoro antimonic acid ion, etc. are raised as a desirable thing. 

[0015] As a divalent anion, for example Naphthalene -1, 5-disulfon acid, R acid, G acid, H acid, benzoyl 
H acid, p-KURORU benzoyl H acid, p-tosyl H acid, Krol H acid, KURORU acetyl H acid, meta-nil g 
acid, 6-sulfo naphthyl-g acid, C acid, epsilon acid, p-tosyl R acid, naphthalene -1, 6-disulfonic acid, 
Naphthalene disulfon acid derivatives, such as the 1-naphthol -4 and 8-disulfon acid, Carbonyl J acid, 4, 
4 , -diaminostilbene -2, a 2'-disulfon acid, Di J acid, naphthalic acid, naphthalene -2, 3-dicarboxylic acid, 
diphenic acid, A stilbene -4, 4 f -dicarboxylic acid, a 6-sulfo-2-oxy--3 -naphthoic acid, Anthraquinone -1, 
8-disulfon acid, 1, 6-diamino anthraquinone -2, 7-disulfon acid, A 2-(4-sulfophenyl)-6-amino 
benzotriazol-5-sulfonic acid, 6 -(3-methyl-5-pyrazolo nil)- The ion of divalent organic acids, such as 
naphthalene -1, 3-disulfon acid, and a l-naphthol-6-(4-amino-3-sulfo) ANIRINO-3-sulfonic acid, is 
mentioned. 

[0016] As a desirable thing, perchloric acid ion, iodine ion, tetrafluoroboric acid ion, hexa 
fluorophosphoric acid ion, hexafluoro antimonic acid ion, trifluoro methansulfonic acid ion, 
toluenesulfonic acid ion, etc. are mentioned among these anions, for example. 
[0017] Next, the example of the G MONIUMU salt compound shown by the general formula (2) is 
shown in Tables 1-3. 1 and 5-NpS express 1 and 5-naphthalene disulfon acid among Table 1-3, and TsO 
expresses toluenesulfonic acid ion. When A is not permuted and all of f, 4H", and R1-R8 are cyano ethyl 
groups, moreover, "4 (CH2CH2CN, CH2CH2CN) M , Moreover, when it is the remainder among R1-R8 
and one is a cyano ethyl group in n-butyl, simple is carried out to "3 (CH2CH2CN, CH2CH2CN) 
etc." (CH2CH2CN, n-C4H9), and it writes. 
[0018] 

Table 1NO. A (Rl, R2) (R7, R8) (R3, R4) (R5, R6) X n 1 4H 4 (CH2CH2CH2CN, CH2CH2CH2CN), 
SbF6 2 2 4H 4 (CH2CH2CH2CN, CH2CH2CH2CN), C104 2 3 4H 4 (CH2CH2CH2CN, 
CH2CH2CH2CN), TsO 2 4 4H 4 (CH2CH2CH2CN, CH2CH2CH2CN) PF6 2 5 4H4 
(CH2CH2CH2CN, CH2CH2CH2CN), BF4 2 6 4H 4 (CH2CH2CH2CN, CH2CH2CH2CN), 1 5-NpS 1 
7 4H 4 (CH2CH2CN, CH2CH2CN), SbF6 2 84H 4 (CH2CH2CN, CH2CH2CN), C104 2 9 4H 4 
(CH2CH2CH2CH2CN, CH2CH2CH2CH2CN) SbF6 210 4H4 (CH2CH2CH2CH2CN, 
CH2CH2CH2CH2CN), C10421 1 4H 4 (CH2CH2CH2CH2CN, CH2CH2CH2CH2CN) 1 5-NpS 1 
[0019] 

Table 2NO. A (Rl, R2) (R7, R8) (R3, R4) (R5, R6) X nl2 4H 3 (CH2CH2CH2CN, n-C4H9) 
(CH2CH2CH2CN, CH2CH2CH2CN), SbF6 213 4H 3 (CH2CH2CH2CN, n-C4H9) (CH2CH2CH2CN, 
CH2CH2CH2CN) C104 214 4H 3 (n-C4H9, CH2CH2CH2CN) (n-C4H9, n-C4H9) SbF6 215 4H 3 (n- 
C4H9, CH2CH2CH2CN) (n-C4H9, n-C4H9) C104 216 4H 3 (n-C4H9, CH2CH2CH2CH2CN) (n- 
C4H9, n-C4H9) SbF6 217 4H 3 (n-C4H9, CH2CH2CH2CH2CN) (n-C4H9, n-C4H9) C104218 CI 4 
(CH2CH2CH2CN, CH2CH2CH2CN), SbF6 219 CI 4 (CH2CH2CH2CN, CH2CH2CH2CN), C104 
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220C1 4 (CH2CH2CH2CN, CH2CH2CH2CN), 1 5-NpS 221 CI 4 (CH2CH2CN, CH2CH2CN) C104 
222 CI 4 (CH2CH2CH2CH2CN, CH2CH2CH2CH2CN) SbF6 2 [0020] 
Table 3NO. A (Rl, R2) (R7, R8) (R3, R4) (R5, R6) X n23 CI 4 (CH2CH2CH2CH2CN, 
CH2CH2CH2CH2CN), C104 224 CI 4 (CH2CH2CH2CH2CN, CH2CH2CH2CH2CN), 1 5-NpS 125 CI 
3 (CH2CH2CH2CN, n-C4H9) (CH2CH2CH2CN, CH2CH2CH2CN) C104 226 CI 3 (n-C4H9, n-C4H9) 
(n-C4H9, CH2CH2CH2CN) SbF6 227 CI 3 (n-C4H9, CH2CH2CH2CH2CN) (n-C4H9, n-C4H9), C104 
228 2Br 4 (CH2CH2CH2CN, CH2CH2CH2CN), SbF6 229 2Br 4 (CH2CH2CH2CH2CN, 
CH2CH2CH2CH2CN), SbF6 230 CH3 4 (CH2CH2CH2CN, CH2CH2CH2CN), C104 231 CH3 4 
(CH2CH2CH2CH2CN, CH2CH2CH2CH2CN), C104 232 CH30 4 (CH2CH2CH2CN, 
CH2CH2CH2CN) C104 233 4F 4 (CH2CH2CH2CN, CH2CH2CH2CN), C104 234CN 4 
(CH2CH2CH2CN, CH2CH2CH2CN), C104 235 4CN 4 (CH2CH2CH2CN, CH2CH2CH2CN), PF6236 
2CN4 (CH2CH2CH2CN, CH2CH2CH2CN), PF6 237 2CH3 4 (CH2CH2CH2CN, CH2CH2CH2CN) 
PF6 2 [0021] The compound expressed with the general formula (1) used by this invention can be 
obtained, for example by the following approaches. The following type obtained at an Ullmann reaction 
and a reduction reaction (3) 
[0022] 
[Formula 4] 




[0023] After coming out, making the amino object expressed react preferably among an organic solvent 
with the corresponding cyano alkyl preferably halogenated at 50-140 degrees C 30-160 degrees C 
among water-soluble polar solvents, such as DMF, DMI, and NMP, acquiring a total replacement 
arthroplasty object or making it react with the alkyl halide of the predetermined number of mols 
previously, it is made to react with the halogenated corresponding cyano alkyl, and the cyano alkylation 
object of the compound of a formula (3) is acquired. 

[0024] Then, the compound expressed with the general formula (1) of this invention is preferably 
obtained among an organic solvent in the cyano alkylation object of the compound of a formula (3) by 
oxidizing using the silver salt which corresponds at 5-70 degrees C preferably 0-100 degrees C among 
water-soluble polar solvents, such as DMF, DMI, and NMP. Moreover, the cyano alkylation object of 
the compound of a formula (3) can be oxidized with oxidizers, such as a silver nitrate, silver perchlorate, 
and a cupric chloride, and the compound expressed with a general formula (1) also by the approach of 
adding the desired acid or desired salt of an anion to the reaction mixture, and performing salt exchange 
to it can be compounded. 

[0025] What prepared the above-mentioned G MONIUMU salt compound content layer on the base 
material is sufficient as the infrared cut filter of this invention, and the base material itself may be a G 
MONIUMU salt compound content layer. Especially as a base material, although not restricted, the base 
material made of resin is usually used. Although the thickness of a G MONIUMU salt compound 
content layer is 0.1. micrometers - about 10mm, according to the purposes, such as a rate of an infrared 
cut, it is determined suitably. Moreover, the content of a G MONIUMU salt compound is also suitably 
determined according to the rate of an infrared cut made into the purpose. 

[0026] As resin used as the base, when it is made a resin plate or a resin film, what has transparency 
high as much as possible is desirable. As an example Polyethylene, polystyrene, polyacrylic acid, 
polyacrylic ester, Vinyl compounds, such as the Pori polyvinyl acetate, polyacrylonitrile/polyvinyl 
chloride, vinyl, etc. fluoride, And the addition polymer of those vinyl compounds, polymethacrylic acid, 
polymethacrylic acid ester, A polyvinylidene chloride, polyvinylidene fluoride, a polyvinylidene 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



11/29/2007 



JP 5 2000-08151 1,A [DETAILED DESCRIPTION] 



Page 5 of 8 



cyanide, Vinylidene fluoride / trifluoro ethylene copolymer, vinylidene fluoride / tetrafluoroethylene 
copolymer, The copolymer of vinyl compounds, such as cyanidation vinylidene / vinyl acetate 
copolymer, or a fluorine system compound, The resin containing fluorines, such as poly trifluoro 
ethylene, polytetrafluoroethylene, and poly hexafluoropropylene, Polyamides, such as nylon 6 and 
Nylon 66, polyimide, polyurethane, Polyethers, such as polyester, such as a polypeptide and 
polyethylene terephthalate, a polycarbonate, and polyoxymethylene, an epoxy resin, polyvinyl alcohol, a 
polyvinyl butyral, etc. are mentioned. 

[0027] Especially as an approach of producing the infrared cut filter of this invention using the above- 
mentioned compound, although not limited, the following approach can be used, for example. For 
example, the approach of kneading and carrying out hot forming of the above-mentioned G MONIUMU 
salt compound to (1) resin, and producing a resin plate or a film. (2) How to carry out the cast 
polymerization of the precuring object of a compound, a resin monomer, or a resin monomer to the 
bottom of existence of a polymerization catalyst, and produce a resin plate or a film. (3) The approach of 
producing the coating containing a compound and coating a transparence resin plate, a bright film, or a 
transparence glass plate. (4) It is the approach of making adhesives contain a compound and producing a 
doubling resin plate, a doubling resin film, or a glass laminate plate etc. 

[0028] Although working temperature, film-ized (formation of resin plate) conditions, etc. change 
somewhat as the production approach of (1) with resin to be used, after adding the compound of this 
invention on the fine particles or the pellet of base resin and making it usually heat and dissolve in 150- 
350 degrees C, the approach of fabricating and producing a resin plate, the approach of film-izing with 
an extruder (formation of a resin plate), etc. are mentioned. Generally the addition of the above- 
mentioned G MONIUMU salt compound is preferably used 0.03 to 15% 0.01 to 30% to the weight of 
binder resin, although it changes with the thickness of the resin plate to produce or a film, absorption 
intensity, and light transmission. 

[0029] In the approach of of (2) to produce, those mixture is poured in into a mold, it is made to solidify 
until make it react, and it makes it harden, or it slushes into metal mold and it becomes a hard product 
within a mold, and the cast polymerization of the precuring object of the above-mentioned compound, a 
resin monomer, or a resin monomer is carried out to the bottom of existence of a polymerization 
catalyst, and it fabricates. Much resin can fabricate in this process and acrylic resin, diethylene-glycol 
bis(allyl carbonate) resin, an epoxy resin, phenol-formaldehyde resin, polystyrene resin, silicon resin, 
etc. are mentioned as an example. The casting method by the bulk polymerization of the methyl 
methacrylate from which the acrylic sheet excellent in a degree of hardness, thermal resistance, and 
chemical resistance is obtained also in it is desirable. 

[0030] A radical thermal polymerization initiator well-known as a polymerization catalyst can be used, 
for example, azo compounds, such as peroxides, such as benzoyl peroxide, p-chlorobenzoyl, and 
diisopropyl peroxy carbonate, and azobisisobutyronitril, are mentioned. Generally the amount used is 
0.01 - 5wt% to the total amount of mixture. Generally whenever [ in thermal polymerization / stoving 
temperature ] is 40-200 degrees C, and, generally time amount is 30 minutes - about 8 hours. Moreover, 
the approach of adding and photopolymerizing a photopolymerization initiator and a sensitizer in 
addition to thermal polymerization can also be used. 

[0031] The compound of the approach of dissolving in binder resin and an organic solvent, and coating- 
izing the compound of this invention as the approach of (3), and this invention is atomized, it distributes, 
and there is the approach of using as a drainage system coating etc. By the former approach, those 
copolymerization resin, such as for example, aliphatic series ester resin, acrylic resin, melamine resin, 
urethane resin, aromatic series ester resin, polycarbonate resin, polyvinyl system resin, aliphatic series 
polyolefin resin, aromatic series polyolefin resin, polyvinyl alcohol resin, and polyvinyl modified resin, 
can be used as a binder. 

[0032] As a solvent, the solvent of a halogen system, an alcoholic system, a ketone system, an ester 
system, an aliphatic hydrocarbon system, an aromatic hydrocarbon system, and an ether system or the 
solvent of those mixture can be used. Although the concentration of the G MONIUMU salt compound 
of this invention changes with the thickness of coating to produce, absorption intensity, and light 
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transmission, generally it is 0.1 - 30% to binder resin. 

[0033] The coating produced as mentioned above can be coated and obtained by the spin coater, the bar 
coating machine, the roll coater, a spray, etc. on a transparence resin film, a transparence resin plate, 
clear glass, etc. 

[0034] In the approach of (4), the well-known transparence adhesives for [, such as objects for resin, 
such as a general silicon system, an urethane system, and acrylic, or polyvinyl-butyral adhesives for 
glass laminates, and ethylene-vinyl acetate system adhesives ] glass laminates can be used as adhesives. 
Transparent resin plates, a resin plate, a resin film and a resin plate, glass, resin films and a resin film, 
glass, and glass are pasted up using the adhesives which added the compound of this invention 0.1 to 
30%, and a filter is produced. 

[0035] In addition, the additive used for the usual resin shaping of an ultraviolet ray absorbent, a 
plasticizer, etc. may be added by each approach in the case of kneading and mixing. 
[0036] the compound by which the infrared cut filter of this invention is expressed with a general 
formula (1) - although it is good, other near infrared ray absorption compounds may be mixed, and you 
may produce. As other near infrared ray absorption compounds, a phthalocyanine system, cyanine dye, 
etc. are raised, for example. Moreover, as a near infrared ray absorption compound of an inorganic 
metal, copper compounds, such as metal copper or copper sulfide, and copper oxide, the metal mixture 
which uses a zinc oxide as a principal component, a tungsten compound, ITO, ATO, etc. are mentioned, 
for example. 

[0037] Moreover, in order to change the color tone of a filter, it is also desirable to add the coloring 
matter which has absorption in a visible region in the range which does not check the effectiveness of 
this invention. Moreover, the filter only containing the coloring matter for toning can be produced, and it 
can also be made to rival later. 

[0038] When such an infrared cut filter is used for the front plate of a display, the permeability of the 
light is preferably required 50% or more at least 40% or more so well that it is high. 800-900nm, a near- 
infrared cut field is 800-1000nm, and it is more preferably desirable for the average transmission 
coefficient of the field to become 10% or less preferably especially 20% or less still more preferably 
30% or less more preferably 50% or less. 
[0039] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is 
not limited to these examples. In addition, among an example, especially the section expresses the 
weight section, unless it limits. 

[0040] N, N, N\ the N'-tetrakis (aminophenyl)-p-phenylene diamine 2.2 section, and the 4-BUROMO 
butyronitrile 12 section are added into the synthetic example 1 <permutation-ized reaction> DMF16 
section, and it reacts at 130 degrees C for 10 hours. After cooling, liquid filtration is carried out, the 
methanol 40 section is added to this reaction mixture, and it agitates below 5 degrees C for 1 hour. After 
it filtered the generated crystal and the methanol washed, it dried and the light-brown-color crystal 2.8 
section was obtained. 

[0041] the inside of the <oxidation reaction> DMF14 section - N, N, N', and N' - after adding the - 
tetrakis {p-JI (cyano propyl) aminophenyl}-p-phenylene diamine 1.0 section and carrying out the 
heating dissolution at 60 degrees C, the 6 fluoride antimonic acid silver 0.73 section dissolved in the 
DMF14 section is added, and it reacts for 30 minutes. The silver which deposited after cooling is carried 
out a ** exception. The water 20 section is slowly dropped at this reaction mixture, and it agitates after 
dropping for 15 minutes. The generated black crystal was filtered, the water of the 50 sections washed, 
the obtained cake was dried and the compound 1.4 section of No.l was obtained, 
lambdamax 1042nm (acetonitrile) Absorbancy index 89,000 decomposition temperature 235 degrees C 
(TG-DTA) 

[0042] Except having changed the 6 fluoride antimonic acid silver of the example 1 of the synthetic 
example 2 above-mentioned composition into silver perchlorate, it compounded similarly and the 
compound 1.4 section of No.2 was obtained. 

lambdamax 1042nm (acetonitrile) Absorbancy index 87,000 decomposition temperature 254 degrees C 
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(TG-DTA) 

[0043] The 6 fluoride antimonic acid silver of the example 1 of the synthetic example 3 above- 
mentioned composition was changed into the silver nitrate, except having made 1 and 5- 
JINAFUTAREN sulfonic acid add and react to the reaction mixture, it compounded similarly and the 
compound 1.0 section of No. 6 was obtained. 

lambdamax 1042nm (acetonitrile) Absorbancy index 90,000 decomposition temperature 238 degrees C 
(TG-DTA) 

[0044] Except having used 6 silver phosphate fluoride instead of the 6 fluoride antimonic acid silver of 
the example 1 of the synthetic example 4 above-mentioned composition, it compounded similarly and 
the compound 1.4 section of No.4 was obtained. 

lambdamax 1042nm (acetonitrile) Absorbancy index 90,000 decomposition temperature 240 degrees C 
(TG-DTA) 

[0045] Except having used 4 fluoride [ boric-acid ] silver instead of the 6 fluoride antimonic acid silver 
of the example 1 of the synthetic example 5 above-mentioned composition, it compounded similarly and 
the compound 1 .3 section of No. 5 was obtained. 

lambdamax 1042nm (acetonitrile) Absorbancy index 87,000 decomposition temperature 214 degrees C 
(TG-DTA) 

[0046] By the substitution reaction of the example 1 of the synthetic example 6 above-mentioned 
composition, except having used 5-BUROMO valeronitrile instead of 4-BUROMO butyronitrile, it 
compounded similarly and N, N, N f , and N'-tetrakis {p-JI (cyano butyl) aminophenyl}-p-phenylene 
diamine were obtained. It compounded using 6 fluoride antimonic acid silver like oxidation reaction of 
an example 1 to this, and the compound 1.2 section of No.9 was obtained. 

lambdamax 1084nm (dichloromethane) Absorbancy index 96,000 decomposition temperature 253 
degrees C (TG-DTA) 

[0047] Except having used silver perchlorate instead of the 6 fluoride antimonic acid silver of the 
example 6 of the synthetic example 7 above-mentioned composition, it compounded similarly and the 
compound 1.3 section of No. 10 was obtained. 

lambdamax 1085nm (dichloromethane) Absorbancy index 98,000 decomposition temperature 240 
degrees C (TG-DTA) 

[0048] The phenylenediamine derivative which corresponds like [ examples / of a compound / other ] 
the above-mentioned synthetic examples 1 and 6 is compounded. After oxidizing with the silver salt or 
the suitable oxidizer which corresponds it, it is compoundable by making a corresponding anion react. 
[0049] The compound 0.1 section of No.l obtained by the example 1 tetra-FURORO propanol 10 
section in said synthetic example 1 was dissolved, the spin coat of about lmg of the solution was carried 
out to the polycarbonate base by rotational-speed 2000rpm, and the infrared cut filter of this invention 
was obtained. Put the obtained infrared cut filter into the Suga Test Instruments ultraviolet-rays long life 
carbon arc fading-test machine (black panel temperature of 63 degrees C), light was made to irradiate 
from a base side, and photostability testing-proof was performed in 5 hours, 10 hours, and 20 hours. 
Moreover, 80-degree C hot air drying equipment performed the obtained infrared cut filter, and the heat- 
resistant stability test was performed in one day, four days, and seven days. All measured the coloring 
matter survival rate with the spectrophotometer after the trial. The result of a fading test is shown in 
Table 4, and the result of a heat test is shown in Table 5. 

[0050] It changed into the compound of suitable this invention instead of No.l compound like 
[ examples / other ] the above-mentioned example 1, and the infrared cut filter was created and 
evaluated similarly. In the examples 2-5 shown in Table 4 and 5, an example 3 is changed into No.4 
compound, an example 2 is changed into No. 2 compound instead of No.l compound, and an example 5 
is [ an example 4 is changed into No. 5 compound and ] as a result of [ which was changed into No.9 
compound ] evaluation. 

[0051] In addition, the infrared cut filter was similarly created and evaluated except having changed into 
the antimony hexafluoride acid chloride of tetrakis {p-JI (n-butyl) aminophenyl} phenylene G 
MONIUMU instead of the compound of No.l as an example of a comparison. A result is shown in 
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Table 4 and 5. 
[0052] 



&4 (.wyMtfumm 



mm 3 
mm 



1 0 
1 0 
1 0 
1 0 
1 0 
1 0 



0 
0 
0 
0 
0 
0 



10h& 2 0h& 

94. 1 8 2. 4 

8 8.4 8 5.8 

9 0. 7 8 8. 4 
8 3.8 7 7.2 
92. 4 8 7. 2 
7 7. 0 7 0. 8 



[0053] 

Table 5 (heat-resistant stability test) 
Coloring matter survival rate (%) 

The first stage One day after Four days after Seven days after example 1 100 90.3 83.1 74.7 examples 2 
100 93.5 91.1 86.4 examples 3 100 95.7 89.2 78.2 examples 4 100 94.7 68.8 22.2 examples 5 100 83.0 
63.6 Example 1 of 47.4 comparisons 10075.0 16.7 9.2 [0054] The compound of No.l obtained in the 
example 1 of the example 6 aforementioned composition was added 0.03% to PMMA 
(polymethylmethacrylate), injection molding was carried out at the temperature of 200 degrees C, and 
1mm in thickness and a 3mm filter were obtained. When the 800-1000nm average light transmission of 
the obtained filter was measured with the spectrophotometer, with the filter with a thickness of 1mm, it 
was 3% in the 3mm filter 20%. 
[0055] 

[Effect of the Invention] Into a base material, by carrying out kind content of the G MONIUMU salt 
compound of the general formula (1) which has absorption maximum in 900nm or more at least, the 
infrared cut filter of this invention can produce the filter which cuts a near infrared efficiently, and can 
offer the infrared cut filter which excelled the further conventional thing in thermal resistance and 
lightfastness. 



[Translation done.] 
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